The importance of the eta invariant and questions of spectral symmetry has long been recognized, see [1] . If dimC? Φ 4k + 3, the spectrum is symmetric for algebraic reasons. However, as the example in [4] shows, this spectrum need not be symmetric if dim G = 3. For an odd dimensional simply connected Lie group with bi-invariant metric, the map xπr 1 is an orientation reversing isometry and we again get spectral symmetry. However, this map may well not descend to quotients Γ\G for example, we know the spectrum for SO(3) = SU(2)/{±1} is not symmetric. Furthermore, if G is a noncompact rank one group and Γ a co-compact discrete subgroup then, with respect to certain natural metrics on Γ\G, the spectrum fails to be symmetric, see [6] . Thus, the result does not hold in the rank one case.
In §2 we discuss the case of a symmetric pair of compact type. This is done in some detail. Section 3 contains the case of noncompact type. Since this is similar to the compact type, we concentrate on presenting the changes in the new case. We do not consider the case of a symmetric pair of Euclidean type. With respect to the negative of the Killing form let E\, ... , E r be an orthonormal basis for X and E r +\, ... , E r + S one for ^ so r + s = dimG is odd. Throughout this and the following section we shall use the following convention: Latin subscripts run from 1 to r and Greek subscripts from r + 1 to r + s. Let ί > 0 be a real parameter and set e\ = Ej/t and e a = E a . Let /?ί denote the left invariant metric such that e\, ... , e r + s is an orthonormal basis of 9. Thus for t Φ 1 /^ is G left-invariant but only K right-invariant. The effect is to scale the metric on the fibers and leave it unchanged on the base of the fibration P t {f ® j') = a (/ ® ί) + fPt( 1 ® s').
Thus it remains to calculate P t ψ'. First we calculate V*. PROPOSITION 
(i) Ψ e βj = (l/t 2 )V E E Jt
(ii) Ψ e e β = (2/ί -( iii) Ψ e ej (iv) vζe β Proof. These follow from the following formulae: (2.5) (i) {Ψ e e j ,e k ) t = \(V E E j ,E k ), Proof. Observe that (2.8)
The result now follows.
Proof. We calculate:
which is the result of the proposition. Proof. First notice that while X κ and χp may not be irreducible the Casimir takes the same value in each irreducible summand, see 
. ΓA^ operator P?\S Θ is constant
This constant depends on £ and 0. In principle it has been calculated but is omitted as the expression is unenlightening. (G, K) be a symmetric pair of noncompact type. This case is similar to that of the previous section. However, the details are different and we shall be concerned, mainly, with pointing out the differences. Decompose & = X Θ & and define the metric p to be the negative of the Killing form on ^, the Killing form on 3 0 and under p let 3? be orthogonal to ^. As before let E\, ... , E r be an orthonormal basis for X E r +\, ... , E r + S be one for £P and we shall use the convention that Latin subscripts run from 1 to r and Greek from r + 1 to r + s. Set e\ = E\jt, e a = E a and let p t be the metric with e\, ... , e r + s as orthonormal basis. Let χ κ , XP , QK , βp, Af* and 4 be defined by the formulae of the previous section.
Formally we can use the compact dual ^* of & to obtain the present results from the previous section. Let ^c be the complexification of 9. Then there is the compact dual ^* c 5e of & and a correspondence (3.1) ΛΓ^X forXeJf, X-+/X forXe^ (/= Vb etween & and <f *. Denote by X* the element of ^* corresponding to X G 9 so e* = e/ and e* = /e Q . There is a metric />,* on ^* with orthonormal basis e\, ... , £* +5 . Formally and so as elements of the Lie algebra one is led to expect
In fact this is true as a direct, rather than formal, calculation shows.
Proof. This is essentially the same as the proof of Proposition 2. As before the other expressions analogous to these with an odd number of Greek indices are zero. The result of Proposition 2.1 is now:
The proof is completed by a calculation similar to that used to prove Proposition 2.3.
The list of relations in Proposition 2.7 takes the following form where the operators R κ , Rp, RM and Rs are defined by the formulae (2.11). The arguments of §2 go through word for word. So there is spectral symmetry for P t on each So providing rank G > 1. Consequently we have the following theorem. 
